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1
FLOAT SWITCH

BACKGROUND OF THE INVENTION

1. Field of the Invention 5

The present mvention relates generally to a float switch,
and more particularly to a float switch, which turned on or
ofl the power according to the height of water level.

2. Description of the Related Art

As shown 1n FIG. 8, a conventional float switch, which 10
floats on water of a tank, has a hollow main member 7, in
which a chamber 74 1s provided, and a wire 71 connected to
a pump (not shown). The chamber 74 1s divided 1nto a first
space 75 and a second space 76. A bob 73 1s received 1n the
chamber 74 to move between the first space 75 and the 15
second space 76. A microswitch 77 1s mounted 1n the first
space 75 and 1s connected to the wire 71. The microswitch
77 has a spring (not shown) connected with a pushing device
78, whereby the bob 73 runs to the first space 73 and presses
the pushing device 78 to activate the microswitch 77. 20

While the tank 1s filled with water, the main member 7 1s
upright to have the bob 73 running to the first space 75 and
pressing the pushing device 78 to turn on the microswitch
77, as a result, the pump stops working. While the liquid
level of water 1s lower, the main member 7 1s up side down 25
to have the bob 73 leaving the pushing device 78 and
running to the second space 76 to turn on the microswitch 77
and to start the pump.

The power of the conventional float switch 1s the gravity,
which drive the bob 73 running between the first space 75 30
and the second space 76, and the weight of the bob 73
presses the pushing device 78 to activate the microswitch 77.
But, somehow, the bob 73 might not press the pushing
device 78 stably because of the water level raising too fast
or the waves on water that the microswitch 77 will dump 35
between turn-on and turn-off repeatedly. It makes the power
waste as well as damages the microswitch 77 and the pump.

In addition, the pushing device 78 has to be arranged
beside the microswitch 77 because of the limitation of the
microswitch 77 and a path of the bob 73. As a result, the 40
main member 7 must has an eflicient width that the size of
the main member 7 1s too greater for a narrow space.

SUMMARY OF THE INVENTION

45
The primary objective of the present invention 1s to

provide a float switch, which the L-shaped activating plate

1s connected to the switch and the bob respectively. The bob
moves the second end of the activating plate because of
gravity to move the bar of the switch by the first end of the sg
activating and to turn on the switch while the water level 1s
lower. Because the activating plate 1s 1n well connecting
with the bob and the activating plate, such that the bob 1s less
allected by the wave on water. As s result, the pump 1s not
turned on and turned ofl repeatedly. The present invention 55
has an eflicient control of elasticity to save power and
prevent damage.

A secondary object of the present invention 1s that the
L-shaped activating plate connects the switch and the bob to
line the switch and the bob 1n the main member that reduce 60
the size of the main member to install the float switch of the
present mvention 1n a narrow space.

According to the objectives of the present invention, a
float switch comprises a hollow main member 1n which a
bob and a switch are provided. The switch has a bar to 65
control a circuit therein and 1s connected with a wire, and the
bob 1s connected to the bar of the switch via a L-shaped

2

activating plate whereby the switch i1s controlled by a
movement of the bob. The main member has an apartment
therein to receive the bob therein, and the activating plate
being pivoted on the main member between the switch and
the bob. The activating plate has a first end associated with
the bar of the switch and a second end associated with the
bob, wherein the second end 1s fixed to an end of a

connecting device, and an opposite end of the connecting
device 1s fixed to the bob.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view of a first preferred embodiment
of the present invention;

FIG. 2 1s a sectional view of the first preferred embodi-
ment of the present invention, showing water being pumped
out;

FIG. 3 1s a sectional view of the first preferred embodi-
ment of the present invention, showing water not pumped
out;

FIG. 4 1s a sectional view of a second preferred embodi-
ment of the present invention, showing water being pumped
out;

FIG. 5 1s a sectional view of the second preferred embodi-
ment of the present invention, showing water not pumped
out;

FIG. 6 1s a sectional view of a third preferred embodiment
of the present invention, showing water not pumped out;

FIG. 7 1s a sectional view of a third preferred embodiment
of the present invention, and

FIG. 8 1s a sectional view of the conventional float switch.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

FIG. 1 to FIG. 7 show four preferred embodiments of the
present invention and the scope of the present invention 1s
not restricted therein.

As shown 1n FIG. 1, a float switch of the first preferred
embodiment of the present invention has a hollow main
member 1, in which a switch 2, a bob 16 and a L-shaped
activating plate 3 are provided. The activating plate 3 has a
first end 31 connected to the switch 2 and a second end 32
connected to the bob 16, such that a movement of the bob
16 activates the switch 2 via the activating plate 3. 1n the
present invention, the main member 1 has a stop portion 11
projected from a interior top wall thereol and a frame
member 12 associated with the stop portion 11. The frame
member 12 has an upper member 132, a lower member 133
and a separating section 13, which has a passageway,
between the upper member 132 and the lower member 133.
A top of the upper member 132 is rested on the stop portion
11, and the lower frame 133 is fitted to a supporting portion
14 adjacent to a bottom of the main member 1. The frame
member 12 has an annular plate 151 projected downwardly
from the separating section 13 to have an apartment 15
therein, the apartment 15 have a annular rib 152, in which
the bob 16 1s received. The switch 2 1s fixed to the upper
member 132 and connected to a wire 21. The wire 21 has an
end extruded out of the main member 1 and connected to a
pump (not shown). The switch 2 has a bar 22 with a slot 221
at a distal end thereof. A elliptic hole 311 of the first end 31
of the activating plate 3 1s received 1n the slot 221 of the bar
22. A proximal end of the bar 22 1s 1nserted 1nto the switch
2, which has a first block 222 A, a second block 222B and a
space 222C between the blocks 222A and 222B. The second

block 222B stops the bar 22 from escaping out of the switch
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2. The second end 32 of the activating plate 3 1s fixed to an
end of a connecting device 4, and an opposite end the
connecting device 4 1s extended to the apartment 15 via the
passageway ol the separating section 13 to be connected to
the bob 16. An expansion spring 43 1s {itted to the connecting
device 4 between the separating section 13 and the second
end 32 of the activating plate 3. In the present preferred
embodiment, the connecting device 4 1s a tube 42 with a ball
chain 421 therein. The ball chain 421 has opposite ends
thereol fixed to the second end 32 of the activating plate 3
and the bob 16 respectively, and the tube 42 has opposite
ends thereol rested on the second end 32 of the activating
plate 3 and the bob 16 respectively to connect the activating,
plate 3 and the bob 16.

In the present preferred embodiment, the switch 2 has a
first terminal 23, a second terminal 24 and a third terminal
25 to be electrically connected to the wire 21. The first
terminal 23 has a pivot portion 231 at an end thereof
opposite to the wire 21 to pi1vot a middle section of a lever
26 therecon. The lever 26 has a first electrical contact portion
261 at an end thereot, and an opposite end of the lever 26 1s
located in the space 22C between the first block 222A and
the second block 222B of the bar 22. An elastic member 27
has opposite ends fitted to the end of the level 26 1n the space
222C and rested 1n a recess 28 on the interior wall of the
main member 2 to form a joint 262. A width of the space
222C 1s greater than that of the joint 262. The second
terminal 24 has a second electrical contact portion 241 at an
end thereof opposite to the wire 21. The second electrical
contact portion 241 1s associated with the first electrical
contact portion 261 of the lever 26 to be connected thereto
for a circuit. The third terminal 25 has a third electrical
contact portion 251 at an end thereof opposite to the wire 21.
The second electrical contact portion 241 1s associated with
the first electrical contact portion 261 of the lever 26 but
opposite to the second electrical contact portion 241 to be
connected thereto for another circuit.

While float switch of the present invention 1s provided to
control the pump pumping water out of a tank, the wire 21
1s connected to the first terminal 23 and the third terminal 235
of the switch 2. As shown in FIG. 2, because the end of the
wire 21 connected to the main member 1 1s fixed, the main
member 1 1s upright when the water level reaches a prede-
termined height. In the meantime, the bob 16 moves distal
to the separating section 13 because of gravity. By the
connecting device 4 that connects the bob 16 and the second
end 32 of the activating plate 3, the first end 31 of the
activating plate 3 moves the bar 22 of the switch 2 inward
because the second end 32 of the activating plate 3 1s moved
downwardly by the connecting device 4 when the bob 16
moves distal to the separating section 13. Therefore, the first
block 222 A of the bar 22 moves the joint 262 of the lever 26
fitted to the elastic member 27 to move the first electrical
contact portion 261 of the level 26 to the third electrical
contact portion 251 of the third terminal 25 for the circuit
because the lever 26 has the middle section thereof pivoted
on the pivot portion 231 of the first terminal 23. As a result,
the pump 1s turned on.

As shown 1in FIG. 3, while the water level 1s lower to have
the main member 1 tilted for about 45 degrees, the bob 16
moves toward the separating section 13 because of gravity
also to move the second end 32 of the activating plate 3 to
an opposite orientation via the connecting device 4. The {first
end 31 of the activating plate 3 moves the bar 22 of the
switch 2 outwardly, therefore the second block 222B of the
bar 22 moves the joint 262 to move the first electrical contact
portion 261 of the lever 26 to the second electrical contact
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portion 241 of the second terminal 24 from the third elec-
trical contact portion 251 of the third terminal 25. As a
result, the pump 1s turned ofl.

While the float switch of the present invention 1s provided
to control the pump pumping water 1n a tank, the wire 21 1s
connected to the first terminal 23 and the second terminal 24
of the switch 2. The operation of the float switch of the
present mnvention 1s as same as the description above but the

pump 1s turned on when the water level 1s low and 1s turned
ofl when the tank 1s filled.

The bob 16 1s in firm connection with the switch 2 via the
activating plate 3 that make the float switch of the present
invention 1s less affected by the waves on water to turn on
and off the switch 2 repeatedly.

-

The L-shaped activating plate 3 provides a line arrange-
ment of the bob and the switch 2 that narrows a width of the
main member 1 to install the float switch of the present
invention 1n a narrow space.

The end of the lever 26 1n the space 222C and fitted to the
clastic member 27 forms the joint 262, 1n which the joint 262
1s moved to move the first electrical contact portion 261 of

the lever 26 between the second electrical contact portion
241 of the second terminal 24 and the third electrical contact
portion 251 of the third terminal 25 because of the elasticity
of the elastic member 27 and the pivot at the middle section
of the lever 26. Until the joint 262 1s moved by the bar 26
again, the lever 26 1s moved. Because the width of the space
222C 1s greater than the width of the joint 262, it gives a
tolerance therebetween so that the lever 26 keeps still to
contact the first electrical contact portion 261 with the
second electrical contact portion 241 of the second terminal
24 or the third electrical contact portion 251 of the third
terminal 25 stably when the waves on water only make a
little movement of the bob 16 and 1s not over the elasticity
of the spring 43. As a result, the float switch of the present
invention 1s less affected by the waves on water to turn on
and ofl the switch 2 repeatedly that saves the power and
prevents the switch from damage.

As shown 1n FIG. 4, a float switch of the second preferred
embodiment of the present invention, which 1s similar to the
float switch of the first preferred embodiment, except that a
conventional microswitch 2A replaces the switch of the first
preferred embodiment. The microswitch 2A has a bar 22A to
turn on or off a circuit therein. The bar 22A 1s moved by an
clastic plate in the microswitch 2A for automatic return. The
bar 22 A has a slot 21 A at a distal end thereof to recerve a first
end 31A of an activating plate 3A therein. In the second
preferred embodiment, a connecting device 4A, which con-
nects a second end 32A of the activating plate 3A and a bob
16A, 1s a flexible element, which 1s a ball chain. An
expansion spring 43 A 1s fitted to the ball chain with opposite
ends thereof rested on a separating section 13A and the
second end 32A of the activating plate 3A. While a main
member 1A 1s upright, the bob 16 A moves 1n an apartment
15A and distal to the separating section 13A because of
gravity to move the second end 32 of the activating plate 3A
downwardly. As a result, the first end 31A of the activating
plate 3A presses the bar 22A of the microswitch 2A to turn
on a pump for pumping water out.

As shown 1n FIG. 5, while the water level 1s lower to a
predetermined height and the main member 1A 1s tilted for
about 90 degrees, the bob 16 A moves toward the separating
section 13A that the bar 22A of the microswitch 2A 1s no
longer drawn by the activating plate 3A and the elastic plate
in the microswitch 2A and the spring 43 A return the bar 22A
automatically to cut off the circuit and to stop the pump.
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The switch of the second preferred embodiment 1s the
conventional microswitch and the connecting device 1s the
ball chain, such that the float switch stops the pump while
the main member 1s tilted for about 90 degrees. It the float
switch stops the pump when the water level 1s pretty low, the
movement of the bob has to lower 1ts sensitivity. As shown
in FIG. 6, a float switch of the third preferred embodiment
of the present invention has a bob 16B fitted with a ring
161B. The ring 161B touches a plate 151B to provide the
bob 16B a friction, such that the bob 16B 1s less sensitive for
movement. The gravity of the bob 16B overcomes the
friction between the ring 161B and the plate 151B to move
the bob 16B toward a separating section until the water level
1s lowered to a lower height to have a main member 1B tilted
about 45 degrees. As a result, a second end 32B of an
activating plate 3B i1s released to have a bar 22B of a
microswitch 2B bounced up by an elastic plate and an
expansion spring 43B, such that the circuit 1s cut to stop the
pump at the lower water level.

FIG. 7 shows a float switch of the fourth preferred
embodiment of the present invention, 1n which a connecting
device 4C has a tube 42C and a ball chain 421C like the
connecting device 4 of the first preferred embodiment. The
tube 42C has opposite ends against a second end 32C of an
activating plate 3C and a bob 16C to fix a distance between
the second end 32C of the activating plate 3C and the bob
16C that serves the same function as described above.

What 1s claimed 1s:

1. A float switch, comprising a hollow main member 1n
which a bob and a switch are provided, wherein the switch
has a bar to control a circuit therein and 1s connected with
a wire, and the bob 1s connected to the bar of the switch via
a L-shaped activating plate whereby the switch 1s controlled
by a movement of the bob;

the main member having an apartment therein to receive

the bob therein, and the activating plate being pivoted
on the main member between the switch and the bob:;
the activating plate having a first end associated with
the bar of the switch and a second end associated with
the bob, wherein the second end 1s fixed to an end of a
connecting device, and an opposite end of the connect-
ing device 1s fixed to the bob.

2. The float switch as defined 1n claim 1, wherein the main
member has two stop portions projected from opposite sides
of a top of an interior wall thereol and a frame member
associated with the stop portion, and wherein the frame
member has an upper frame, a lower frame and a separating,
section between the upper frame and the lower frame, 1n
which a top of the upper frame 1s rested on the stop portions,
and a bottom of the lower frame 1s fitted to a supporting
portion adjacent to a bottom of the interior wall of the main
member, and wherein a plate 1s projected from the separating,
section to the lower frame to have the apartment therein and
to receive the bob 1n the apartment, and wherein the switch
1s {ixed on the upper frame and the activating plate 1s pivoted
on the upper frame also, and the wire connected to the switch
has an end exuded out of the main member and fixed to a
fixed portion to be connected to a pump, and wherein the
separating section has a passageway in which the connecting
device 1s received to connect the activating plate and the
bob.

3. The float switch as defined in claim 2, wherein the
switch 1s a microswitch having a bar to control a circuit
therein and an elastic plate therein to return the bar auto-
matically, wherein the bar has a slot at a distal end thereof
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6

to receive the first end of the activating plate, and the second
end of the activating plate 1s connected to the bob via the
connecting plate.

4. The float switch as defined in claim 3, wherein the
connecting device 1s a ball chain having opposite ends
thereof fixed to the second end of the of the activating plate
and the bob respectively.

5. The float switch as defined 1n claim 3, wherein the
connecting device has a tube and a ball chain received 1n the
tube, wherein the ball chain has opposite ends fixed to the
second end of the activating plate and the bob respectively,
and the tube has opposite ends against the second end of the
of the activating plate and the bob respectively.

6. The float switch as defined 1in claim 5, further com-
prising an expansion spring fitted to the tube between the
separating section and the second end of the of the activating
plate.

7. The float switch as defined in claim 3, further com-
prising a ring {itted to the bob.

8. The float switch as defined in claim 2, wherein the bar
ol the switch has a slot at a distal end thereof to receive the
first end of the activating plate therein, and a proximal end
of the bar 1s received 1n the switch having a first block, a
second block and a space between the first block and the
second block, wherein the second block stops the bar
escaping from the switch, and wherein the switch has a first
terminal and a second terminal to be electrically connected
to wire, and the first terminal has a pivot portion at an end
opposite to the wire to pivot a middle section of a lever
thereon, which the lever has a first electrical contact portion
at an end thereot, and an opposite end of the lever 1s received
in the space between the first block and the second block on
which a elastic member 1s fitted to, and an opposite end of
the elastic member 1s rested on an interior wall of the switch,
such that a movable joint 1s formed at the end of the lever
received 1n the space and fitted to the elastic member, and
wherein the second terminal has a second electrical contact
portion at an end opposite to the wire and associated with the
first electrical contact portion of the lever, such that the first
clectrical contact portion of the lever 1s moved to contact the

second electrical contact portion of the second terminal to
form a circuait.

9. The float switch as defined i1n claim 8, wherein the
switch further has a third terminal connected to the wire,
which has a third electrical contact portion at an end
opposite to the wire and associated with the first electrical
contact portion of the lever, such that the first electrical
contact portion of the lever 1s moved to contact the third
clectrical contact portion of the third terminal to form
another circuit.

10. The float switch as defined 1n claim 8, wherein a width
of the space 1s greater than that of the joint.

11. The float switch as defined 1n claim 8, wherein the
connecting device has a tube and a ball chain received 1n the
tube, wherein the ball chain has opposite ends fixed to the
second end of the activating plate and the bob respectively,
and the tube has opposite ends against the second end of the
of the activating plate and the bob respectively.

12. The float switch as defined 1n claam 11, further
comprising an expansion spring fitted to the tube between
the separating section and the second end of the of the
activating plate.
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